PATENT SPECIFICATION 

j> (21) Application No. 35913/72 (22) Filed 1 Aug. 1972 

(23) Complete Specification filed 20 July 1973 
\ft (44) Complete Specification published 11 Feb. 1976 
^ (51) INTO* C09B 67/00//CO8F 8/00 C09B 67/00 
£\j (52) Index at acceptance 

^Ji ' C3P D9AX D9D7D2 D9D8 D9F1 

C3R 27C 27K8E Cll C12 C13M C14B C16 C21 L2X 
C4A K 

(72) Inventors ARTHUR TOPHAM and 

MORICE WILLIAM THOMPSON 



(id 1424517 




(54) DISPERSIONS OF ORGANIC PIGMENTS 



10 



15 



20 



25 



30 



35 



(71) We, IMPERIAL CHEMICAL 
INDUSTRIES LIMITED, of Imperial 
Chemical House, Millbank, London S.W.I., 
a British Company, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement: — 

This invention relates to dispersions of 
organic pigments in solvent media containing 
dissolved therein dispersing agents. 

According to the invention there as pro- 
vided: a dispersion of an organic pigment in 
a solvent containing, dissolved therein, a dis- 
persing agent of the formula: — 

D — (Z — R) n 

wherein D is the Tadical of a dyestuff which 
ds attached to Z through a carbon atom of an 
aromatic ring present in D; Z is a divalent 
bridging group; n is a positive integer having 
a -value of from 1 to 8; and R is the residue 
of an optionally-substituted addition polymer 
chain. 

The dyestuff radical represented by D can 
be a radical of any cf the known dyestuff 
series, such as an azo or anthraquinone radical 
but more particularly D is a phthalocyanine 
radical especially a radical of copper phthalo- 
cyanine. D is preferably free from strongly 
acidic groups such, as carboxylic acid and 
sulphonic add groups. 

The nature of the divalent bridging group 
represented by Z is not critical, and as ex- 
amples of such groups there may be mentioned 
especially 

— GH 2 — , 
— NH — CH 2 — GHOH — CH 2 — 



and 



— SOo — NH — CH 2 — CH ; 



40 and also 



— NH — GH 2 — CH 2 — 
— NH — CO — CH 2 . 



The residue R may be derived from any 
addition polymer or copolymer which may 45 
optionally carry one or more substituent 
groups, the polymer chain of R being attached 
to the linlang group Z either directly or 
through a substituent group. The* residue R 
preferably contains a polymer chain which is 50 
solvatable, this term being used in the sense 
it is used in Specifications 1,108,261 and 
1,096,912. The term "solvatable" implies 
that the chain can exit in 'an extended mole- 
cular state in a solvent medium, in particular 55 
in the solvent medium in which the dispers- 
ing agent is £o be used. This normally requires 
that the polarity of the solvent medium and of 
the solvatable polymer chain should be 
similar, or that there be some chemical or 60 
physical interaction', e.g. hydrogen bonding, 
between the solvent and the polymer chain. In- 
general the polarity of the polymer chain will 
depend upon the nature of other atoms or 
groups attached to, or present in, the basic 65 
chain structure and may be tailored to fit 
♦the chosen solvent medium. 

Suitable additojr^polymers include poly- 
alkylene oxides, as listed for example in 
Specification No. 1,108,261 on page 2 in 70 
lines 26 — 28, and which may contain for 
example an aryloxy end-group and, especially, 
polymers and copolymers of etiiylemcally un- 
saturated monomers. Examples of the latter 
classes of polymers may be found in Spedfica- 75 
tion No. 1,108,261 on page 2 in lines 39— SI 
and Specification No. 1,096,912 on page 3 in 
lines 20—34. 

The dispersing agent of the formula: — 

D — (Z — R) a 80 

can be prepared by a process which comprises 
reacting a modified dyestuff compound of the 
formula 

D — (Z — Y)„ 
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-wherein D, Z and n have the meanings stated As examples cf quaternary ammonium cr 
and Y is a. chlorine or a bromine atom, with phcsphcnium compounds there may be men- 
one or more polymers of the formula R — H tioned cetyl trimethylammonium bromide, 
wherein R has the meaning hereinbefore tetraethyl ammcniumhydroxide, dodecyltri- <S0 

5 stated and H is a replaceable hydrogen atom, methylammonium bromide and w-hexadecyl 

The conditions under which the process is tri-jz-prcpylphcsphonium bromide, 

carried out will depend in particular upon the The modified dyestuff compounds which can 

nature of the group — Z — Y and en the nature be used in the process can themselves be pre- 

cf. the hydrogen atom in the polymer R — H. pared by standard known methods for the 65 

10 In a preferred form of the process Z is a introduction of groups of the formula: — 
methylene group and the hydrogen atom is 

contained in a carboxyl group as for example — Z — Y 
in the polymers of Specification 1,096,912. In 

this preferred process the reactants may be into dyestuff compounds. Thus, for example, 

15 stirred together in inert organic liquid such as chlorcmethyl cr brcmomethyl groups can be 

a hydrocarbon or cMorinated hydrocarbon at introduced by treating the appropriate dyestuff 70 

a temperature up to the boiling point of the compound with formaldehyde or paraform- 

reaction medium. Hie reaction is preferably aldehyde in the presence of hydrogen chloride, 

effected in presence of an acid- binding agent chlorcsulphonic acid or hydrogen bromide, y- 

20 and a quaternary ammonium or phesphonium chloro - /? - hydroxypropylamino or y - bromo- 

compouhd. The reaction is preferably carried ft - hydroxypropylamino groups can be intro- 75 

out under anhydrous conditions, end, in the duced bv reacting the corresponding dyestuff 

event that water is formed in the reaction or containing an amino group with epichlorohyd- 

any of the reactants contain water or are used rin or with epibrcmchydrin, and N - (chloro- 

25 in the form of aqueous solutions it is advis- cr brcmoalkyl) sulphonamido groups can be 

able to carry out the reaction at such a tern- introduced by treating the appropriate dyestuff 80 

perature that the water present distils off from compound with chlorcsulphonic acid and re- 

the reaction medium. At the conclusion of the acting the resulting sulphcnchloride with a 

reaction the organic liquid can be removed, chloro- cr brcmc- alkylamine. 

30 for example by distillation; or the mixture may As specific examples of the modified dye- 
be filtered, the filtrate extracted with water stuff compounds containing at least one reac- 85 
to remove the quaternary ammonium or phes- tive chlorine cr bromine atom there may be 
phenium compound and any inorganic salts mentioned copper tris(cMoromemyl)phthalc- 
present, and then with a solvent such as iso- cyanine, 1:4- bis(y - chloro - J3 - hydrcxy- 

35 butaricl to remove any unreacted polymer, propylamino)anthraquinone, 2 - methyl - 4- 

and the organic liquid then removed, for N:N - diQG - hydroxyethyl)amino - 4' - (N- 90 

example by distillation or evaporation. ft - chloroethyl sulphonamido) - azebenzene, 
When the quaternary ammonium or phes- - 1 - (7 - chloro - J3 - hydroxypropylamino) - 4- 

phonium compound is a quaternary am- [4' - ,(3 - hydrcxyethcxy phenylaminoj- 

40 moruum hydroxide then, provided that suf- anthraquinone, copper mono^chlorcmethyl).- 

ficient as present, this also acts as the acid- phthalocyanine and copper pentakis - (chloro- °5 

binding agent. However, the quaternary am- methyl)phthalccyanine. 

monium or phosphonium compound is norm- In an alternative process for the prepara- 

aliy used as a catalyst for the reaction, so that tion cf the dispersing agent wherein the pcly- 

45 whilst stoichiometric amounts can be added mer R— H as an aryloxy - terminated pcly- 

if desired, the use of such large amounts is alkylene cxide the reaction is carried cut by 100 

in fact unnecessary, and amounts in the region beating the stirred reactants in presence cf a 

cf 1 to 30% based on the weight of modified Friedel-Crafts catalyst such as zinc chloride, 

dyestuff compound are adequate. As examyples of suitable dispersing agents 

50 As examples of organic liquids which can there are mentioned compounds of the formula 
be used in the process there may be men- 
tioned ketones such as methyl isobutyl ketone, D — (Z — R}„ 105 
hydrocarbon liquids such as petroleum frac- 
tions, toluene and xylene, and halcgenated wherein D is a copper phthalocyanine residue, 

55 hydrocarbons with an unreactive halogen atom Z is a methylene group, n is 3 and R is a 

such as chlorobenzene. group cf the formula 

H— [C^CH^CCO.— CH 3 >— CH, ] x — S — CEL — CO — O — 

110 of number average molecular weight 2500, the polymer chain being obtained by the poly- 
merisation of methyl methacrylate, or R is a group cf the formula 



H — [ CH(phenyl) — CH* ] S— CH U - 
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of number average molecular weight 230G, 3800 or 8600, the polymer chain being ob- 
tained by the polymerisation of styrene, or R is a group of the formula 

H — [polymer chain] — S — CH 2 — CO — O — 

of number average molecular weight 29C0, the polymer dhain being a random copolymer 
5 chain from 70% by weight of lauryl methacrylate and 30% of styrene, or R is a group 
of die formula 

— 2-^tiaphthyl— O— [CHo— CH 2 — O] 30 — H 

or wherein n is 5 and R is a group of theformula 

H — [CH{phenyl) — CH 2 ] X — S — CH 2 — CO — O — 

10 of number average molecular weight 380O, or wherein D is a p-,p' - bis - (6 - methylbenz- 
thiazol - 2 - yl)azobenzene residue, Z is a methylene group, n is 2, and R is a group of 
the formula 

H— [CH(phenyl)— CH 2 ] * — <S — CH 2 — CO — O — 

of number average molecular weight 3800, or wherein D is a 1 - [p-(/3 - hydroxyethoxy)- 
15 anilmo]anthraquincne residue^ Z is a group of the formula 

— NH — CH 2 — CHOH — CH 2 — , 

n is 1 3 and R is a group of the formula 

H — [CH(phenyl) — CH 2 ] * — S — CH 2 — CO — O — 

of number average molecular weight 3800, or wherein D is a 2 - methyl - 4 - (N 3 N - bis- 
20 - hydioxyethylamino)benzenea2obenzene residue, Z is a group of the formula 

— S0 2 — NH — CH 2 — GH 2 — , 

n is 1, and R is a group of the formula 

H — [ CH{phenyl)— CH 2 ] * — S — CH 2 — CO — O — < 

of number average molecular weight 3800. dispersing agent may be mixed in any order 

25 In preparing the dispersions of the inven- and! the mixture then subjected to a 

don it has been- found 'that it is not ess en- mechanical treatment to reduce the particle 

tial to use pure dispersing agents since dis- size of the organic pigment, for example by 50 

parsing agents obtained by the above des- ball milling, bead milling or gravel milling 

cribed process, which initially # contain in- until the dispersion is formed. Preferably the 

30 organic salts, quaternary ammonium or phos- mechanical treatment is carried out until the 

phonium compound and any unreached poly- particule size of the organic pigment is less 

mer are equally suitable as it has been found than 20 microns and preferably less .than 10 55 

that the presence of suoh compounds does not microns. 

adversely affect the formation of the disper- If desired, the dispersion can contain other 

35 sions. Accordingly this reduces the cost of substances, such as zinc rosinate, which are 

the dispersing agents by removing the neces- conventionally present in dispersions of 

sity for purifying them. In fact when the dis- organic pigments in organic liquids. 60 
persing agent has been prepared in a suitable Alternatively, the organic pigment can be 

solvent medium the resulting solution of the treated to reduce its particle size indepen- 

40 dispersing agent can be used directly for the dently or in admixture with either the solvent 

preparation of the dispersion without even the medium or the dispersing agent, and the other 

necessity to remove the solvent medium. ingredient or ingredients then added following 65 

The said dispersions can be obtained by which dispersion can be obtained by stirring 
any of 'the conventional and well known the mixture. As a further alternative a solu- 
45 methods of preparing dispersions. Thus the tton of the dispersing agent in an organic sol- 
organic pigment, the solvent medium and the vent medium can be emulsified into an 
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aqueous phase by known means, such as high 
speed stirring, in the presence cf one or more 
surface active agents, and the resulting emul- 
sion added to an aqueous slurry of the organic 
3 pigment, after which the organic solvent 
medium and the water are removed by filtra- 
tion and drying of the residue of organic pig- 
ment and dispersing agent. This residue can 
be subsequently dispersed in an organic 
10 medium. Compositions obtained in this way 
and comprising the organic pigment in finely 
divided form and the dispersing agent are a 
further feature of the invention. 

It is preferred that the amount of dispersing 
15 agent present in the dispersions is such as 
corresponds to between 5 and 1CC% by 
weight, and preferably between 10 and 30%, 
based on the weight of the organic pigment, 
and the dispersions preferably contain frcm 5 
20 to 70% by weight of the organic pigment 
based on the total weight cf the dispersion.^ 
The solvent medium used to prepare the 
said^ dispersions can be any inert solvent 
medium or mixture of solvent media in which 
25 the said dispersing agents are at least partly 
soluble at ambient temperatures and which 
is stable under the subsequent conditions cf 
usage of the dispersion. The preferred solvent 
media are organic solvents especially hydrc- 
30 carbons and halogenated hydrocarbons such 
as benzene, toluene, xylene, white spirit, n- 
hexane, cyclohexane, chlorobenzene, chloro- 
form, carbon tetrachloride, and perchloro- 
ethylene. Other organic liquids can however 
35 be used, for example esters such as alkyd 
resins, heat bodied linseed oils used as litho- 
graphic varnish media and acids such as 
acetic acid. It is however especially preferred 
that the organic liquid is a predominantly ali- 
40 phatic petroleum fraction. In general, the 
organic solvents or mixtures thereof used to 
prepare the dispersions will depend on the sub- 
sequent uses to which the dispersions are to 
be put. Inorganic solvent media, particularly 
45 water or aqueous media, may however be 
used. 

The organic pigments can bg any of the 
recognised classes of organic pigments. 
As examples of such organic pigments 

50 there may be mentioned pigments of the azo, 
thioindigo, anthraquinonev anthanthrcne, isc- 
dibenzanthrone or triphendicxazine series, vat 
dye pigments, phthalocyanine pigments such 
as copper phiftalocyanine and its nuclear halo- 

55 genated derivatives and copper tetraphenyl 
and octaphenyl phthalocyanines, quinacridone 
pigments and lakes of acid, basic and mordant 
dyestuffs. Such pigments are described in, for 
example, volume 2 of the 2nd Edition of the 

60 Colour Index which was published in 1956 
under the heading "Pigments" and in subse- 
quent authorised amendments thereto. Pre- 
ferred pigments are copper phthalocyanine 
and its nuclear halogenated derivatives. When 

65 the pigment is jff-form copper phthalocyanine 



it may be the normal pigmentary form cf the 
copper phthalccyanine or it may be crude 
copper phmalccyanine. 

The dispersing agents are particularly 
valuable for the preparation of pigmentary dis- 70 
persions cf copper phthalocyanine directly 
from crude copper phthalccyanine. A pre- 
ferred class of the dispersing agents for use in 
the organic pigment dispersions are those ob- 
tained by reacting chlcrcmethylated copper 75 
phthalocyanine with the polymer, and par- 
ticularly with a monofunctional polymer or 
copolymer with a terminal carboxyl group in 
the form of its scdium or potassium salt. The 
polymer cr copolymer will preferably have a 80 
number average molecular weight between 
1,000 and 20,000 and particularly between 
2,000 and 10,000. Suitable carboxyl termin- 
ated polymers or copolymers are obtained by 
free radical polymerisation of unsaturated 85 
monomelic compounds such as methyl meth- 
acrylate, other esters cf methacylic acid, or 
styrene, using an initiator containing carboxyl 
groups in conjunction with a transfer agent 
containing carboxyl groups as described in 90 
Specification No. 1,096,912, cr for example 
by anionic polymerisation using butyl lithium 
of unsaturated polymerisable compounds such 
as styrene, butadiene or isoprene followed by 
reaction with carbon dioxide. 95 

The dispersions cf the invention are fluid 
or semi-fluid compesitiens containing the 
organic pigment in finely divided and defloc- 
culated form, and can be used for any purpose 
for which dispersions cf these particular solids 100 
are conventionally used. Thus the dispersions 
are of particular value in the manufacture of 
printing inks, by incorporating the disper- 
sions with the other components convention- 
ally used in the manufacture of such inks. The 105 
dispersions are also of value in the manufac- 
ture of paints, for which purpose the disper- 
sions are incorporated into conventional alkyd 
or other resins. Alternatively, the dispersing 
agents can be used in the production of dis- 110 
persions of other dyestuffs, such as Acid Dye- 
stuffs, Disperse Dyestuffs and Basic Dye- 
stuffs, in organic liquids, such dispersions 
being used for the transfer printing or solvent 
dyeing of textiles. * 115 

The invention is illustrated but not limited 
by the following Examples in which the parts 
and percentages are by weight. 

Carboxyl terminated addition polymer A 

1,000 Parts of 2 - methoxyethanol is stirred 120 
and boiled under reflux whilst a mixture of 
500 parts cf 2 - methoxyethanol, 500 parts 
of methyl methacrylate, 15 parts of thiogly- 
collic acid and 7.5 parts of 4,4' - azobis - (4- 
cyanovaleric acid) is added slowly. After boil- 125 
ing under reflux for a further 3 hours the 
solution is added to a ten-fold excess of water, 
the precipitate is filtered off, washed well with 
water, dried and dissolved in xylene to give a 
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28.8 % solution. Titration of the terminal 
carboxyl group shows the number average 
molecular weight to be 2950. 



Carboxyl terminated addition polymer B 

5 480 Parts of butyl acetate are stirred and 
boiled under reflux under nitrogen whilst a 
mixture of 600 parts of styrene, 12 parts of 
4,4' - azob£s(4 - cyanopentanoic add), 22 
parts of diioglycolHc acid, 140 parts of 2r 

10 methoxyethanol and 90 parts of butyl acetate 
is added during 3 hours. After boiling under 
reflux for a further 2 hours a further 4 parts 
of 4,4' - azobis(4 - cyanopentanoic acid) are 
added and bailing continued for a further 6 

15 hours. 500 Parts of "die solvent are then re- 
moved by distillation and the polymer pre- 
cipitated by adding the solution to 2,000 parts 
of methanol. The precipitate is filtered off, 
washed with methanol, dried and dissolved in 

20 butyl acetate to give a 54.4% solution. Titra- 
tion of the terminal carboxyl group shows the 
number average molecular weight to be 3,800. 

Carboxyl terminated addition polymer G 
This is prepared by the method described 

25 for carboxyl terminated addition polymer B 
except that 48 parts of rMogiycollic acid are 
used. The precipitated and washed polymer 
is dissolved in toluene instead of butyl ace- 
tate, and methanol distilled out at 40°C under 

30 reduced pressure to give a 39.0% solution in 
toluene. Titration of the tmriinal carboxyl 
group shows the number average molecular 
weight to be 2300. 

Carboxyl terminated addition polymer D 
55 This is prepared by the same method as 
carboxyl terminated polymer G except that 
only 4 parts of thioglycollic acid and 4 parts 
of 4,4' - azobis(4 - cyanopentanoic acid) are 
used in the original feed. The final solution an 
40 toluene is 31.5%. The number average mole- 
cular weight is 8600. 



Carboxyl terminated addition polymer E 

480 Parts of butyl acetate are stirred and 
boiled under reflux under nitrogen whilst a 

45 mixture of 280 parts of lauryl methacrylate, 
120* parts of styrene, 12 parts of 4,4' - azohis- 
(4 - cyanopentanoic acid), 20 parts of thiogly- 
collic acid and 140 parts of 2 - methoxy- 
ethanol is added during 3 hours. After boil- 

50 ing for a further 4 hours, a further 4 parts of 
4 fl 4' - azobis(4 - cyanopentanoic acid) is added 
and boiling then continued for a further 7 
hours. The polymer is precipitated by adding 
to 3000 parts of methanols filtered off, washed 

55 with methanol, dissolved in a petroleum frac- 
tion of boiling range 170°C to 210°C and 
methanol distilled out at 40° G under reduced 
pressure to give a 38.2% solution. The num- 
ber average molecular weight h> 2900. 



Dispersing Agent 1 60 

A mixture of 295 parts of the 28.8% solu- 
tion of carboxyl terminated addition polymer 
A in xylene, 1.1 parts of a commercially avail- 
able grade of cetyl trimeithylammonium bro- 
mide, 1.52 parts of sodium carbonate and 6.6 65 
parts of copper tris - (chloromethyl) - phthalo- 
cyanine is stirred for 16 hours at 138 °C under 
a reflux condenser fitted with a trap to re- 
move water. The resulting deep blue solution 
is decanted from a small quantity of solid 70 
matter. The solution contains 37.6% of crude 
dispersing agent. 

Dispersing Agent 2 

A mixture of 3 parts of copper tris - (chloro- 
methyl) - phthalocyanine and 18.4 parts of 75 
the adduct of one molecular proportion of 2- 
naphthol and thirty molecular proportions of 
ethylene oxide is stirred at 120°C for 1 hour. 
0.09 Parts of zinc chloride is added and 
stirring at 120°C is continued for a further 16 80 
hours. The product forms a deep blue coloured 
wax on cooling. It is readily soluble in water. 

Dispersing Agent 3 

100.5 Parts of the 54.4% solution of carb- 
oxyl terminated addition polymer B in butyl 85 
acetate is distilled under reduced pressure to 
remove butyl acetate. The sticky resin is dis- 
solved in 43.5 parts of xylene. This is re- 
moved under reduced pressure. The process 
is repealed using an all four proportions of 90 
xylene to remove all traces of butyl acetate. 
The resin is finally dissolved in 60 parts of 
toluene. 0.55 Part of cetyl trimethylammonium 
bromide, 0.76 part of sodium carbonate and 
3.3 parts of copper iris(chloromethyl)phthalo- 95 
cyanine are added. The mixture is stirred for 
16 hours at 115 — 120°C under a reflux con- 
denser fitted with a trap' to remove water. The 
product is a 47.2% solution of dispersing 
agent. 100 

Dispersing Agent 4 

A mixture of 52.2 parts of a solution in 
toluene, containing 18.2 parts of carboxyl 
terminated addition polymer B 3 prepared by 
the method described in Example 5 > 0.18 parts 105 
of cetyl iximethylainmonium bromide, 0.25 
parts of sodium carbonate and 0.73 parts of 
copper pentalds(chloromethyl)i - phthalo- 
cyanine as stirred for 16 hours at 110 1 — 120°C 
under reflux condenser fitted with a trap to 110 
remove water. The product is 46 parts of a 
42% solution of dispersing agent. 

Dispersing Agent 5 

This is prepared as described for Dispers- 
ing Agent 4 but using instead of the copper 115 
pentakis (t^oromeihyl)phthalocyariine, 1.25 
parts of a chloromethylated p,p' - bis(6- 
methylbenzthiazol - 2 - yl)azobenzene contahv 
ing 13.1% of chlorine. The product is 45.35 
parts of a 43.8% solution of dispersing agent. 120 
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Dispersing Agent 6 

This is prepared as described for Dispers- 
ing Agent 4 but using instead cf the copper 
pentalds(chlorcmediyl)phthalocyanine, 2. 14 
5 parts cf 1 - (y - chloro - /? - hydrcxyprcpyl- 
amino) - 4 - [4' - (fi - hydroxyethoxy)- 
anilino] - anthraquinone. The product is 47.2 
parts of a 43.9% solution of dispersing agent. 

Dispersing Agent 7 

10 This is prepared as described for Dispers- 
ing Agent 4 but using instead cf the copper 
psnt^sCcHorornethy^phiiialocyanine, 2.03 
parts of 2 - methyl - 4 - N,N - bis - (ft- 
foydroxyetfoyl}amino - 4' - (N - - chlcro- 

15 €&ylsulphcnamido)a2ofcen2ene. The prcduct 
is 41.9 parts of a 49.3% solution of dispers- 
ing agent. 

Dispersing Agent 8 

85.0 Parts of the 39.0% solution cf carboxyl 

20 terrninated addition polymer G in tcluene is 
stirred whilst 0.55 part of cetyl trimethyl- 
ammonium bromide, 0.76 part of sodium car- 
bonate and 3.3 parts of copper tris(chlorc- 
methyl)phthalocyariine are added The mixture 

25 is stirred for 16 hours at 112°C under a 
reflux condenser fitted with a trap to remove 
water. Hie product is a 52.8% solution of 
dispersing agent. 

Dispersing Agent 9 

30 97.5 Parts of the 31.5% solution of carb- 
oxyl terminated addition polymer D in toluene 
is stirred whilst 0.14 part of cetyl trimethyl- 
aramonjium bromide, 0.19 part of sodium car- 
bonate and 0.83 part of copper tris(chloro- 

35 methyl)phthalocyanine are added. The mix- 
ture is stirred for 16 hours at 110°C under 
a reflux condenser fitted with a trap to remove 
water. The product is a 36.5%, solution of 
dispersing agent. 

40 Dispersing Agent 10 

108 Parts of the 38.2%, solution of carboxyl 
terminated addition polymer E in a petroleum 
fraction of boiling range 170° to 210°C is 
stirred whilst 0.55 part of cetyl trimethyl- 

45 ammonium bromide, 0.76 part of sodium car- 
bonate and 3.3 parts of copper tris - (chlcrc- 
methyl)phthalocyanine are added. The mixture 
is stirred for 19 hours at 110°C, in a current 
of nitrogen during the first two hours, under 

50 a reflux condenser fitted with, a trap to re- 
move water. The product is a 41.0% o solution 
of dispersing agent. 



Example 1 

A mixture of 2 parts of jS-form copper 
55 phthalocyarrine, 2 parts of the 37.6% solution 
of Dispersing Agent 1 and 8.6 parts of chloro- 
form is ball milled for 2 hours to give a fluid, 
finely divided well deflocculated dispersion cf 
the pigment. 



Example 2 60 
A mixture of 3 parts of ./J-form copper 
phthalocyanine, 1.5 parts of Dispersing Agent 
2 and 5.5 parts of water is ball milled for 16 
hours to give a fluid finely divided well de- 
flocculated dispersion of the pigment. 65 

When the adduct of 2-naphthcl and ethyl- 
ene oxide described in Dispersing Agent 2 is 
used instead of Dispersing Agent 2 the result- 
ing mill charge is toe thick to mill satisfac- 
torily. 70 

Example 3 

A mixture of 3 parts of ft-fcrm cepper 
phmalocyanine, 1.5 parts of Dispersing Agent 
2 and 10.5 parts of glacial acetic acid is ball 
milled for 16 hours to give a fluid, finely 75 
divided well defloccuated dispersion cf the 
pigment. 

Example 4 

A mixture cf 2 parts of /Mcrm copper 
phthalocyanine, 2.1 parts of the 47.2% solu- 80 
tion cf Dispersing Agent 3 and 5.9 parts of 
toluene is ball milled for 16 hours to give a 
fluid, finely divided well deflocculated disper- 
sion of the pigment. 

Similar finely divided well deflocculated 85 
dispersions are obtained when the 2 parts of 
£-form cepper phthalccyanine are replaced 
by 2 parts of any of the following: — 

(a) rosinated calcium t toner cf 1 - (2'- 
sulpho - 4' - methylphenylazo) - 2- 90 
naphthol - 3 - carboxylic acid 

(b) the phosphomclybdotungstate of C.I. 
Basic Blue 7 

(c) an alumiruurn lake of 1,4 - dihydroxy- 
anthraquincne - 2 - sulphonic acid 95 

(d) cepper polychlorophthalocyanine 

(e) mdanthrone 

(f) a nickel toner of 3 - (4' - chlorophenyl- 
azo) - quinoline - 2,4 - diol 

(g) a methylated 4,5 - diaminochrysazine 100 

Example 5 
A mixture of 3 parts of </?-form copper 
phthalccyanine, 3.58 parts of the 42%, solu- 
tion cf Dispersing Agent 4 and 8.42 parts of 
toluene is ball milled for 16 hours to give a 105 
fluid, finely divided well defloccuated disper- 
sion of the pigment 

Example 6 
A mixture of 2 parts of jG-form copper 
jp-hthalocyanine, 4.3 parts of the 47.2% solu- 110 
tion of Dispersing Agent 3 and 3.7 parts of 
toluene is ball milled for 16 hours to give a 
fluid, finely divided well deflocculated disper- 
sion of the pigment. 

Example 7 115 
A mixture of 2 parts of j£-form copper 
phthalocyamne, 1.9 parts cf the 52.8% solu- 
tion of Dispersing Agent 8 and 6.1 parts of 



7 



1,424,517 



7 



toluene as frail milled for 16 hours to give a 4. Dispersions of an organic pigment as 
fluid* finely divided well deflccculated disper- claimed an any one of Claims 1 to 3 wherein 
don of the pigment Z is 



10 



15 



Example 8 

A mixture of 2 parts of /Morm copper 
phthalocyariine, 2.7 parts of the 36.5% solu- 
tion of Dispersing Agent 9 and 4.3 parts of 
toluene is ball milled for 16 hours to give a and 
fluid* finely divided well deflocculated disper- 
sion of the pigment. 



Example 9 

A mixture of 2 parts of i/?-form copper 
phthalot^anine, 2.44 parts of the 41.0% solu- 
tion of Dispersing Agent 10 and 5.56 parts of 
White Spirit is ball milled for 16 hours to 
give a fluid, finely divided and well deflcc- 
culated dispersion of the pigment. 



WHAT WE CLAIM IS : — 

1. Dispersions of an organic pigment in a 
20 solvent medium which contains dissolved 
therein a dispersing agent of the formula 

D— (Z— R) n 

wherein D is the radical of a dyestuff which 
is attached to Z through a carbon atom of an 
25 aromatic ring present in D; Z is a divalent 
■bridging group; n is a positive integer having 
a value of from 1 to 8; and R is the residue 
of an optionally substituted addition polymer 
chain. 

30 2. Dispersions of an organic pigment as 

claimed in Claim 1 wherein the radical D is 

a phthalocyanine radical. 

3. Dispersions of an organic pigment as 

claimed in Claim 1 or Claim 2 wherein the 
35 radical D is free from carboxylic or sul- 

phonic acid groups. 



— CH a — > 
-NH— CH 2 — CHOHCH 2 - 

— S0 2 — NH— CH 2 CHo— . 



40 



5. Dispersions of an organic pigment as 
claimed in any one of Claims 1 to 4 wherein 45 
R contains a solvatable polymer chain. 

6. Dispersions of an organic pigment as 
claimed in any one of Claims 1 to 5 wherein 
R contains a polymer or co-polymer of an 
ethylendcally unsaturated monomer. 50 

7. Dispersions of an organic pigment as 
claimed in any one of Claims 1 to 5 wherein 
R contains a polyalkylene oxide. 

8. Dispersions of an- organic pigment as 
claimed in any one of Claims 1 to 7 wherein 55 
the solvent medium is an organic solvent. 

9. Dispersions of an organic pigment as 
claimed in any one of Claims 1 to 7 wherein 
the solvent medium is an inorganic solvent. 

10. Dispersions of an organic pigment as 60 
claimed in any one of Claims 1 to 9 wherein 

the organic pigment is copper pbthalocyanine 
or a nuclear halogenated derivative thereof. 

11. Printing inks or paints containing dis- 
persions of organic pigments as claimed in any 65 
one of Claims 1 — 10. 

12. Dispersions of organic pigments as 
claimed in any one of Claims 1 to 10 substan- 
tially as described herein with reference to any 
one of Examples 1 to 9. 70 



H. P. W. HUGGILL, 
Agent for the Applicants. 
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